Fitting trionize IH data
Brattin, Bill to: Tim Hilbert 08/19/2012 02:27 PM

"Brattin, Bill" <brattin@srcinc.com>

Benson.Bob@epamail.epa.gov, Berry.David@epamail.epa.gov

Tim

Attached is a text write-up of the problem that I am concerned
about, along with figures that show results to date.
Tim...please share with UC team members and seek to identify your
recommended approach.

I am out until Thurs Aug 30.

Can we schedule a call shortly after that?
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Bill Brattin

SRC, Inc.

999 18th Street Suite 1150

Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: brattin@srcinc.com<mailto:brattin@syrres.com>
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Figure 1.pdf

FIGURE 1. TRIONIZING DEPARTMENT, ALL DATA COMBINED
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Figure 2.pdf

FIGURE 2. TRIONIZING DEPARTMENT DATA STRATIFIED BY JOB
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Figure 3.pdf

FIGURE 3. TRIONIZING DEPARTMENT DATA STRATIFIED BY JOB - UNWEIGHTED FIOT WITH COMMON b
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Figure 4.pdf

FIGURE 4. COMPARISON OF PARAMETER VALUES DERIVED FROM WEIGHTED FIT
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Fitting Options.docx

Objective:  Model the IH data for trionizing department (excluding track and track unload) to predict arithmetic mean exposure level as a function of time.  This is needed to generate the JEM.





Assumed model:  C(t) = a*exp(-b*t)





Conceptual model:





Average exposure levels are not equal for each job in the trionizing department.


Average exposure duration is equal for all jobs in the trionizing department.


Thus, average exposure in any given year is the average of the job-specific average values.





Fitting Options:





			Strategy


			Un-Weighted


			Weighted


			Results





			Fit all data together (common a and b)


			Option 1


			Option 2


			Figure 1





			Fit each job separately, (individual a values, individual b values),


then average


			Option 3


			Option 4


			Figure 2





			Fit each job separately (individual a values) but with common b value,


then average


			Option 5


			Option 6


(not implementable)


			Figure 3











Initial Approach:  Option 2





See Figure 1





Concern with Option 2 (or Option 1):  





If each job had an equal number of random and representative IH measurements, this approach would be approximately valid.  However, IH data are not equal for all jobs.....some have many more data points than others.  Thus, a fitting approach that combines all data without stratifying by job (Option 1 or Option 2) is computing a count-weighted average, not a true across-job average.





To account for this, it is (at least conceptually) necessary to fit by job, then average across jobs (Options 3-4).





Work to date:  See Figure 2





When the data are fit by job, some jobs have a rather limited data set, especially in early years.  This can lead to rather dramatic upsweeps of the fitted curves.  In some cases, the fits do not seem to pass a common sense test.  Best examples of this problem = FEEDER, CLEANUP, BLENDER





When averaged across jobs, mean concentration for 1972 is about 5 times higher than for Options 1-2.





Possible Solutions (??):





Strategy a) Fit by job, forcing the b term to be constant for all jobs (Option 5).





See Figure 3 (common b for all jobs)


Note:  Apparently this cannot be done using weighted fitting...only unweighted





Strategy b).  Fit data by job, with two or more common b terms for groups of jobs with similar b values (a terms are still fit separately)


Note:  Apparently this cannot be done using weighted fitting...only unweighted





See Figure 4.  Error bars represent the 95% confidence interval.





What jobs have similar b values?





Strategy c).  Combine some jobs that are similar in both a and be terms, and fit the combined data without regard for job (this is a compromise between Options 1-2 and Options 3-4...partial stratification).  This can be done using weighted fitting.





See Figure 4.


[bookmark: _GoBack]NOTE:  upper panel is shown on log scale graph due to very large differences in the value of the a parameter between jobs.  Error bars represent the 95% confidence interval.





What jobs have similar a and b values?





Strategy d).  Forget about potential bias due to unequal data sets by job and revert to Option 2.





FIGURE 1. TRIONIZING DEPARTMENT, ALL DATA COMBINED
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FIGURE 2. TRIONIZING DEPARTMENT DATA STRATIFIED BY JOB
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FIGURE 3. TRIONIZING DEPARTMENT DATA STRATIFIED BY JOB - UNWEIGHTED FIOT WITH COMMON b
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FIGURE 4. COMPARISON OF PARAMETER VALUES DERIVED FROM WEIGHTED FIT
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Objective:  Model the IH data for trionizing department (excluding track and track unload) to predict arithmetic mean exposure level as a function of time.  This is needed to generate the JEM.



Assumed model:  C(t) = a*exp(-b*t)



Conceptual model:



Average exposure levels are not equal for each job in the trionizing department.

Average exposure duration is equal for all jobs in the trionizing department.

Thus, average exposure in any given year is the average of the job-specific average values.



Fitting Options:



		Strategy

		Un-Weighted

		Weighted

		Results



		Fit all data together (common a and b)

		Option 1

		Option 2

		Figure 1



		Fit each job separately, (individual a values, individual b values),

then average

		Option 3

		Option 4

		Figure 2



		Fit each job separately (individual a values) but with common b value,

then average

		Option 5

		Option 6

(not implementable)

		Figure 3







Initial Approach:  Option 2



See Figure 1



Concern with Option 2 (or Option 1):  



If each job had an equal number of random and representative IH measurements, this approach would be approximately valid.  However, IH data are not equal for all jobs.....some have many more data points than others.  Thus, a fitting approach that combines all data without stratifying by job (Option 1 or Option 2) is computing a count-weighted average, not a true across-job average.



To account for this, it is (at least conceptually) necessary to fit by job, then average across jobs (Options 3-4).



Work to date:  See Figure 2



When the data are fit by job, some jobs have a rather limited data set, especially in early years.  This can lead to rather dramatic upsweeps of the fitted curves.  In some cases, the fits do not seem to pass a common sense test.  Best examples of this problem = FEEDER, CLEANUP, BLENDER



When averaged across jobs, mean concentration for 1972 is about 5 times higher than for Options 1-2.



Possible Solutions (??):



Strategy a) Fit by job, forcing the b term to be constant for all jobs (Option 5).



See Figure 3 (common b for all jobs)

Note:  Apparently this cannot be done using weighted fitting...only unweighted



Strategy b).  Fit data by job, with two or more common b terms for groups of jobs with similar b values (a terms are still fit separately)

Note:  Apparently this cannot be done using weighted fitting...only unweighted



See Figure 4.  Error bars represent the 95% confidence interval.



What jobs have similar b values?



Strategy c).  Combine some jobs that are similar in both a and be terms, and fit the combined data without regard for job (this is a compromise between Options 1-2 and Options 3-4...partial stratification).  This can be done using weighted fitting.



See Figure 4.

[bookmark: _GoBack]NOTE:  upper panel is shown on log scale graph due to very large differences in the value of the a parameter between jobs.  Error bars represent the 95% confidence interval.



What jobs have similar a and b values?



Strategy d).  Forget about potential bias due to unequal data sets by job and revert to Option 2.


